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b iosyn thes i s  in  t he  two t issues  as shown prev ious lyS ,  7 b u t  
also to  i t s  specific effect on p r o t e i n  c a t a b o l i s m  in t he  la t te r .  

Rdsumd. Les pro t6 ines  des t issus  de r a t s  on t  6t6 marqu6es  
au  m o y e n  de L-Lysine-4, 5- t t3 .  U ne  inocu la t ion  de 
Carc inome W a l k e r  256 a 6t6 effectu6e 7 jours  aprgs. Des  

obse rva t i ons  de pe r t e  de pro t6 ines  r ad ioac t ives  i n d i q u e n t  
que  chez les r a t s  avec  t u m e u r  la d6g rada t i on  des pro t6 ines  
du  gas t rocn6mius  a u g m e n t e  celle des pro t6 ines  du  tote, 
d iminue  et  que  celle du  sol6us n ' e s t  pas  modifi6e. 
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Plate l e t  A g g r e g a t i o n  by T h r o m b o f a x  | S tudies  on the M e c h a n i s m  of Ac t ion  ~ 

W e  h a v e  r epo r t ed  in a p rev ious  c o m m u n i c a t i o n  s t h e  
p l a t e l e t - agg rega t ing  ac t i v i t y  of T h r o m b o f a x  (Ortho),  a 
commerc ia l  cepha l in  p r e p a r e d  as an  e the r  e x t r a c t  of 
ace tone-dr ied  b r a i n  a. This  r eagen t  is ready- to-use ,  s t ab le  
a n d  gives h igh ly  reproduc ib le  results .  I t  h a s  been  shown 
to  aggrega te  p la te le t s  f rom h u m a n s L  dogs, guinea-pigs  
a n d  r a t s  4. 

The  add i t i on  of 0.2 ml  T h r o m b o f a x  to  0.8 ml  s t i r red  
n o r m a l  c i t r a t ed  p l a t e l e t - r i ch  p l a s m a  (PRP,  300,000 
platelets/~zl) in  a B o r n  aggregomete r  p rovokes  a s t rong  
p l a t e l e t  agg rega t ion  a f te r  a l a t e n t  per iod ;  t he  d u r a t i o n  of 
t h e  l a t e n t  per iod  is inversely ,  a n d  t he  in i t ia l  r a t e  of 
aggrega t ion  is direct ly ,  r e l a t ed  to  t h e  a m o u n t  o f  T h r o m -  
bo rax  added  (Figure 1). A c o n t i n u o u s  s t i r r ing  of t he  
s y s t e m  is requ i red  to  o b t a i n  p la t e l e t  aggregat ion .  P rev ious  
i n c u b a t i o n  of P R P  w i t h  T h r o m b o f a x  a t  37~ before 
s t i r r ing  is s ta r ted ,  sho r t ens  or abol ishes  t he  l a t e n t  per iod  
before  aggrega t ion  (Figure 2). I n  t he  presence  of non-  
aggrega t ing  a m o u n t s  Of T h r o m b o f a x ,  a s t rong  second 
wave  of aggrega t ion  appea r s  fol lowing add i t i on  of e i the r  
a d e n o s i n e - 5 ' - d i p h o s p h a t e  (ADP) (Figure 3) or ad rena l ine  
(Figure 4) a t  c o n c e n t r a t i o n s  u n a b l e  to  p rovoke  b y  t h e m -  
selves a second wave  of aggregat ion ,  i n d i c a t i n g  synerg i sm 
of T h r o m b o f a x  w i t h  these  aggrega t ing  agents .  R e c e n t l y  
i t  has  been  s h o w n  5 t h a t  T h r o m b o f a x ,  l ike  o the r  aggre-  
ga t ing  agents ,  induces  r e t r a c t i o n  in P R P  c lo t t ed  b y  
rept i lase .  

The  possible  role of t h r o m b i n  in m e d i a t i n g  t he  aggre-  
ga t ing  a c t i v i t y  of T h r o m b o f a x  could be  exc luded  b y  t h e  
o b s e r v a t i o n  t h a t  c o n c e n t r a t i o n s  of hepar in ,  wh ich  i n h i b i t  
t h e  aggrega t ing  a c t i v i t y  of a t  leas t  130 N . I .H .  u n i t s / m l  
t h r o m b i n ,  are ineffec t ive  on  aggrega t ion  b y  T h r o m b o f a x ;  
in  add i t ion ,  f o r m a t i o n  of p l a s m a  clots  d u r i n g  or a f te r  
aggrega t ion  b y  T h r o m b o f a x  was neve r  obse rved ;  f inal ly,  
p la te le t s  f rom p a t i e n t s  w i t h  congen i t a l  def ic iency of 
fac to r  V, V I I  or V I I I  r eac ted  n o r m a l l y  to  T h r o m b o f a x .  

T h r o m b o f a x  p r e i n c u b a t e d  a t  37~ w i t h  8 m g / m l  
h u m a n  a l b u m i n  (Hyland)  p rogress ive ly  loses i t s  aggrega t -  
ing a c t i v i t y  wh ich  usua l ly  d i sappear s  w i t h i n  30-45 min .  
P r e i n c u b a t i o n  of T h r o m b o f a x  w i t h  n o r m a l  h u m a n  p la te le t -  
poor  p l a s m a  does n o t  mod i fy  i t s  agg rega t ing  proper t ies .  
Since i t  h a s  been  d e m o n s t r a t e d  b y  WARNER et  al. 6 t h a t  
a l b u m i n  inh ib i t s  t he  agg rega t ing  p r o p e r t y  of free f a t t y  
acids (FFA),  i t  is l ikely t h a t  FFA,  w h i c h  indeed  c o n s t i t u t e  
a b o u t  ~/8 of t he  t o t a l  l ip id  c o n t e n t  of T h r o m b o f a x  7, are  
respons ib le  for i ts  agg rega t ing  ac t iv i ty .  T he  agg rega t ing  
ac t i v i t y  of T h r o m b o f a x  was no t  l inked  to t he  t h e r m o l a b i l e  
f r ac t ion  in t h i s  reagen t ,  wh ich  p r e c i p i t a t e s  a t  56~ 
P l a t e l e t  agg rega t ion  b y  phospho l ip ids  a n d  F F A  has  been  
r epo r t ed  b y  severa l  a u t h o r s  e, s-10. HASLAM 9 d e m o n s t r a t e d  
t h a t  t he  aggrega t ing  effect  of F F A  was  m e d i a t e d  b y  t h e  
release of endogenous  p l a t e l e t  ADP.  

T h a t  T h r o m b o f a x  induces  p l a t e l e t  agg rega t ion  b y  a 
s imi la r  m e c h a n i s m  is s u p p o r t e d  b y  t h e  fol lowing observa-  
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Fig. 1. Human platelet aggregation by different concentrations of 
Thrombofax. To 0.8 ml PRP were added 0.2 mI of Thrombofax at the 
following dilutions (in isotonic saline) : A, undiluted; B, dilution • 2; 
C, dilution • 4; D, dilution • 8; E, dilution • 16; F, dilution • 32; 
G, dilution • 64. 
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Fig. 2. Effect of previous incubation of human PRP with Tbrombofax 
at 37 ~ without stirring, on subsequent platelet aggregation. A, no 
preineubation; ]3, 30 see preineubation; C, 60 see preincubation. 
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t ions:  1. Af te r  p la te le t  aggregat ion b y  T h r o m b o f a x  has 
occurred, the  sample is rapid ly  centr i fuged t o  r emove  
aggregates ;  t hen  0.2 ml  of the  supe rna tan t  is added  to 
0.8 ml  P R P  in the  aggregometer :  an immedia t e  aggrega-  
t ion is invar iab ly  obtained,  indica t ing  the  presence of an 
aggregat ing ac t i v i t y  o ther  t h a n  T h r o m b o f a x ;  this a c t i v i t y  
was found to correspond to about  1 ~M ADP/10  s platelets,  
measured  as p la te le t -aggrega t ing  equivalent ,  according to 
WEISS and ROGERS 1~. 2. Adenosine,  p ros tag landin  E~, 
E D T A ,  apyrase,  the  enzymat ic  sys tem phosphoenol-  
p y r u v a t e - p y r u v a t e  kinase, 2-de0xy-D-glucose and anti-  
myc in  A (the last 2 substances used s imultaneously)  all 
inhibi t  p la te le t  aggregat ion by  Thrombofax  a t  the  same 
concent ra t ions  which inhib i t  aggregat ion by  2 [zM ADP.  
3. B o t h  acetylsal icyl ic  acid and indomethacin ,  a t  concen- 
t ra t ions  inhibi t ing p la te le t  aggregat ion by  40 ~g/ml 
collagen (Stago), s t rongly  inhibi t  aggregat ion by  Throm-  
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Fig. 3. Effect of a non-aggregating concentration of Thrombofax 
(diluted • 64 in isotonic saline) on human platelet aggregation by 
ADP (2 • 10-~M, final concentration). 
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Fig. 4. Effect of a non-aggregating concentration of Thrombofax 
(diluted • 64 in isotonic saline) on human platelet aggregation by 
adrenaline (10-6M, final concentration ). 

bofax. The aggregat ion by  Thrombofax  was also inhibi ted 
in p lasma from normal  people receiving the  above anti-  
i n f l ammato ry  drugs 1~, 13. 

T h a t  Th rombofax  induces the  p la te le t  ' release react ion '  
is also suggested by the  fol lowing observat ions  : 1. Throm-  
bofax  releases ~C-serotonin  f rom normal  p l a t e l e t s : a f t e r  
10 min  aggregation,  be tween  60% and 80% of the  
p la te le t -bound z4C-serotonin is extruded�9 Acetylsal icyl ic  
acid and indomethac in  (2 • 10-4M final  concentra t ion)  
a lmost  to t a l ly  inhib i t  such a release. 2. Th rombofax  also 
provokes  the  release of p la te le t  factor-4 (PF-4) ac t iv i ty ,  
measured by  the  me thod  of HARADA and ZUCKER x~ a s  
described by  DONATI et al. ~5. 

I n  12 normal  subjects,  the  m e a n  PF-4  ac t iv i ty  released 
af ter  10 min  aggregat ion  by  Th rombofax  was 0�9 • 0.08 
PF-4  uni ts /ml,  which corresponds to about  80% of the  
mean  to ta l  PF-4  ac t iv i ty  (obtained by  incuba t ing  P R P  
wi th  Tr i ton  X-100xs). Release of PF-4  ac t iv i ty ,  as well  as 
aggregat ion by  Thrombofax ,  a r e  less pronounced  at  room 
t empera tu re  than  at  37 ~C. Acetylsal icyl ic  acid and indo- 
methac in  (2 • 10-4M, f inal  concentrat ion)  s t rongly i n h i b i t  
the  release of PF-4  induced by  Thrombofax .  The  ingest ion 
of 500 mg  acetylsalicyI!c acid or  50 mg  indomethac in  
provokes  the  same effect. 

I n  conclusion, Th rombofax  brings about  p la te le t  
aggregat ion th rough  the  release of endogenous p la te le t  
A D P ;  x~C-serotonin and PFI4  ac t i v i t y  are released a t  t h e  
same time�9 F F A  conta ined in the  reagent  seem to  be res- 
pons ib le  for the  observed phenomena  ~. 

Rdsumd. Le Th rombofax  Or tho  p rovoque  l 'agr6gat ion 
des p laque t tes  humaines  (ainsi que  celles du chien, du 
cobaye et du rat) suite ~ la l ib6rat ion d ' A D P  endopla-  
quet ta i re .  La  ~4C-s6rotonine et le fac teur  p laque t t a i r e  4 
sont  aussi lib6r6s au cours de la r6action. La  f ract ion ac t ive  
du produi t  semble r6sider dans les acides gras libres. 
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Effect of Phytohaemagglut inin  on the Course of Lymphocytic Choriomeningit is  Virus Infection in Mice 
r 

The effect of phy tohaemagg lu t in in  (PHA) on dif ferent  
types  of cellular i m m u n e  response has been inves t iga ted  
by  several  authors.  However ,  exper imenta l  da t a  concern- 
ing the  influence of P H A  on the  cellular immune  response 
seem to be cont radic tory .  This  effect  of P H A  depends on 
the  mi togenic  ac t iv i ty  of the  p repara t ion  as well  as on the  
dose and mode  of its appl ica t ion  1, ~. The  course of in t ra-  

cerebral  (i.cer.) l ymphocy t i c  chor iomeningi t is  (LCM) 
vi rus  infection has been s tudied in our earlier exper iments  
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